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1682-606X/Copyright ª 2015, TaiwanSummary A chemical burn is a specific type of lesion and represents a small proportion of
all cutaneous burns. The incidence of such burns can be as high as 10.7%, and they account
for up to 30% of all burn deaths. They require individualized treatment and management de-
pending on the causative agent. Sometimes, a chemical burn might be complicated with
other major forms of trauma, making it more difficult to manage. This report details the suc-
cessful treatment of a major sulfuric acid burn complicated with an abdominal penetrating
injury leading to hypovolemic shock. A 38-year-old woman presented with major second-
and third-degree chemical burn injuries over her chin, anterior chest, and both upper limbs.
The burns covered approximately 15% of her total body surface area and were combined
with an abdominal penetrating injury and hypovolemic shock. Emergency damage control
surgery was performed to stabilize the patient’s vital signs. Second-stage reconstruction
and debridement with skin grafting was performed when the patient had reached a rela-
tively stable condition. At a 1-year follow-up, the patient had recovered well, capable of
full-range motion over her neck and in both upper limbs and exhibiting no scar contracture.
The combination of a chemical burn and trauma has a high potential morbidity and mortality
rate. The initial management of this condition involves stabilization and resuscitation, as
in the management of traumas without burn injuries. Damage control surgery with intensive
care is the most urgent, followed by management of the burn wounds. Afterdeclare that they have no conflicts of interest.
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reserved.1. Introduction
Chemical burns are uncommon and can vary from minor to
life-threatening injuries. The type of injury depends on the
chemicals involved and the level of exposure. Therefore,
chemical burns are more difficult to manage than thermal
burns. Sometimes, they might be complicated with other
traumas such as fractures, complex soft-tissue injuries, and
traumatic brain injuries, increasing the morbidity and
mortality rate. The key to the initial management of a burn
complicated with another trauma is that the burn wounds
do not interfere with the basic resuscitation and stabiliza-
tion procedures, and management of the burn wound is
initiated.
2. Case report
A 38-year-old woman was injured in a domestic dispute
with her ex-husband. She was stabbed in her belly and
splashed with sulfuric acid. Upon presentation to our
emergency department, a physical examination showed
one 5-cm-long, longitudinal, penetrating wound in the
upper midline abdominal region, with a sharp demarcation
and exposure of abdominal viscera. In addition, she
exhibited second- to third-degree chemical burn injuries
over her chin, anterior chest, and both upper limbs
covering 15% of the total body surface area (Fig. 1). The
injury severity score exceeded 16. While in the emergency
department, the patient went into hypovolemic shock.
Fluid resuscitation and blood transfusion were performedin the abdominal region combiafter a quick initial survey. Substantial saline irrigation over
the burn lesions was performed. Emergency damage control
surgery was commenced, under general anesthesia and
using exploratory laparoscopy, to determine the extent of
bleeding. Repair of the severed inferior vena cava (IVC) and
a partial gastrectomy were performed. Near-total tran-
section of the first portion of the duodenum, and a perfo-
ration of the IVC (Fig. 2) of approximately 2.5 cm were
noted during the operation. After the surgery, the patient
was admitted to our intensive care unit for further treat-
ment. Coagulopathy occurred after substantial blood
transfusions because of the activation and depletion of
coagulation factors secondary to tissue trauma. Empiric
antibiotics with ampicillin and sulbactam were adminis-
tered upon admission. In addition, we consulted a nutri-
tional support team doctor in evaluating and managing her
nutritional condition. Because of the relatively stable
condition of this patient, exploratory laparoscopy with a
Roux-en-Y gastrojejunostomy and primary suture of the
duodenum was performed as a second-stage operation
(Fig. 3). In addition, we performed early debridement of
the chemical burn wound on the 3rd day postinjury. Fluid
resuscitation was performed according to the Parkland
formula and adjusted according to the urine output.
Several skin grafting procedures were performed to cover
the wound. A consultation with a psychiatrist was arranged
to establish and evaluate the patient’s rehabilitation
program.
After 1 year of follow-up, the patient had fully recov-
ered. She had a full range of motion in her neck and both
upper limbs and exhibited no scar contracture (Fig. 4).ned with a second- to third-degree chemical burn is shown.
Figure 2 During damage control surgery, near total transection of the inferior vena cava (IVC) is noted.
Figure 3 Second-stage exploratory laparoscopy with a Roux-en-Y gastrojejunostomy and primary suture of the duodenum was
performed.
Figure 4 Satisfactory recovery without any scar contracture is noted after 1 year.
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Burns may complicate the management and outcomes of
trauma patients.1 The prevalence of combined burn trauma
(CBT) ranges from 0.4% to 5.8%.2 An understanding of the
independent temporal changes of each injury and how they
interact enables surgeons to devise an optimal manage-
ment strategy. The highest priority after advanced CBT is
assessing and treating any penetrating injury and then
managing the burn. The key to successful initial manage-
ment of a patient with CBT is that the burn wounds should
not interfere with the basic resuscitation and stabilization
of the patient. The incidence of penetrating abdominal
vena cava trauma ranges from 0.5% to 5%,3 and themortality rate is as high as approximately 20e66%.4 Typi-
cally, one-third of patients with an IVC injury do not survive
transportation to the hospital, and another third die within
24 hours of treatment from complications of massive
hemorrhage, shock, and severe physiological injuries sta-
tistically: the classic triad of acidosis, hypothermia, and
coagulopathy.5 Because of advances in emergency medical
services, early injury identification and surgical improve-
ments have continued to reduce the mortality of patients
with a penetrating abdominal trauma.6e8 Damage control
surgery involves abbreviating the initial exploratory lapa-
rotomy, leaving the patient’s abdomen open and delaying
definitive closure until hemodynamic stability and correc-
tion of the coagulopathy is established.9,10 The adoption of
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massive transfusion protocol, has been associated with a
reduction in mortality caused by coagulopathy in patients
with abdominal vascular injuries.11 After cases of CBT are
initially managed by resuscitating the patient and per-
forming damage control surgery, burn wounds are subse-
quently managed.
Chemical burns constitute approximately 10.7% of all
burn cases12 and 2.2% of all major burn cases in Taiwan.13
Furthermore, they have been estimated to cause 30% of
all burn-related deaths.14 The burn depth can often be
difficult to assess, as burns that appear superficial might be
associated with severe deep tissue injuries.15 Conse-
quently, the extent of injury is often underestimated,
leading to insufficient irrigation. Wound healing after a
chemical burn is considerably slower than that after a
similarly sized thermal burn; therefore, patients often
require extended hospital treatment. The potency and
concentration of the chemical agent and the duration of
contact primarily determine the degree of tissue destruc-
tion. The most crucial part in managing chemical burns is
thorough irrigation of all wounds and areas of exposure with
high amounts of sterile saline. There are a few exceptions
to this approach; for example, burns caused by dry lime,
phenols, concentrated hydrochloric acid, sulfuric acid, and
elemental metals should not be irrigated immediately
because irrigation can cause a harmful exothermic reaction
and release hazardous by-products. Relevant evidence for
guiding management methods and determining the dura-
tion of irrigation is lacking. Usually, continuous irrigation is
required until the pH of any exposed tissue becomes
neutral; this might require hours and several liters of sa-
line. The same approach applies to alkaline burns; howev-
er, a considerably longer period of irrigation is necessary.
There are six mechanisms of action for chemical agents in
biological systems, namely, oxidation, reduction, corrosion,
protoplasmic poisons, vesicants, and desiccants.16 Sulfuric
acid is one of the agents most often involved in acid burns17
and may cause injury through dehydration damage and
excessive heat in tissue. The chemical burn produces
coagulation and necrotic eschars with thrombus formation
in the local tissue microvasculature.
4. Conclusion
Patients with CBT exhibit higher morbidity and mortality
rates than do patients with burns or trauma alone. We
present a rare case of chemical burns complicated with an
abdominal penetrating injury and a ruptured IVC. The
initial management of such a patient comprises stabiliza-
tion and resuscitation, as in the management of traumas
without burn injuries. Damage control surgery with inten-
sive care is essential, and management of the burn wounds
is the second priority. Substantial sterile saline irrigationmust be commenced as soon as possible, even before the
patient presents at a hospital. In addition, a team approach
including the consideration of nutrition and psychiatric
support is required for complete recovery in patients with
CBT; the management of chemical and thermal burns is
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